Dynamic seizure imaging approach was applied to image the ictal activity in pediatric epilepsy patients, especially in more challenging extratemporal lobe pediatric patients.
h i g h l i g h t s
Dynamic seizure imaging approach was applied to image the ictal activity in pediatric epilepsy patients, especially in more challenging extratemporal lobe pediatric patients.
The imaging results were evaluated with surgical resection and intracranial recordings, which indicated the merits of utilizing spatio-temporal ictal features to delineate the onset as well as the continuous activations of seizure activity.
The dynamic seizure imaging approach can noninvasively localize seizure sources and is potentially useful in aiding the pre-surgical planning of epilepsy.
a b s t r a c t
Objective: To investigate the feasibility of using noninvasive EEG source imaging approach to image continuous seizure activity in pediatric epilepsy patients. Methods: Nine pediatric patients with medically intractable epilepsy were included in this study. Eight of the patients had extratemporal lobe epilepsy and one had temporal lobe epilepsy. All of the patients underwent resective surgery and seven of them underwent intracranial EEG (iEEG) monitoring. The ictal EEG was analyzed using a noninvasive dynamic seizure imaging (DSI) approach. The DSI approach separates scalp EEGs into independent components and extracts the spatio-temporal ictal features to achieve dynamic imaging of seizure sources. Surgical resection and intracranial recordings were used to validate the noninvasive imaging results. Results: The DSI determined seizure onset zones (SOZs) in these patients were localized within or in close vicinity to the surgically resected region. In the seven patients with intracranial monitoring, the estimated seizure onset sources were concordant with the seizure onset zones of iEEG. The DSI also localized the multiple foci involved in the later seizure propagation, which were confirmed by the iEEG recordings. Conclusions: Dynamic seizure imaging can noninvasively image the seizure activations in pediatric patients with both temporal and extratemporal lobe epilepsy. Significance: EEG seizure imaging can potentially be used to noninvasively image the SOZs and aid the pre-surgical planning in pediatric epilepsy patients. Ó 2012 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Epilepsy is one of the most important chronic neurological diseases that affect children. Approximately 0.5-1% of all children under 16 years experience seizure events (Shinnar and Pellock, 2002) . Children that suffer from epilepsy may face intellectual developmental issues and encounter other brain developmental problems. Seizure control and treatment are of vital importance to pediatric patients in order to improve their quality of life as well as ensure normal brain development. In contrast to adult patients, pediatric patients are more likely to experience seizures that originate from extratemporal lobe regions, which tend to have a less favorable surgical outcome compared to temporal lobe epilepsy (Gilliam et al., 1997; Sperli et al., 2006) . It is thus important to accurately localize the epileptogenic zone of pediatric epilepsy patients in order to achieve improved surgery success.
Pre-surgical planning techniques from multiple aspects are necessary in order to plan a successful surgical resection. Among various techniques, intracranial recordings including electrocorticography (ECoG) and depth electrode recordings are still the gold standards to identify the seizure onset zones (Engel, 1987; Lai et al., 2007;  
